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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To reduce the power consumption of the 
integrated circuit of a driving circuit part and to 
eliminate a leak current due to the parasitic channel of 
the switching transistor of a pixel part by making a 
specific semiconductor single-crystal silicon layer 
thinner than the silicon layer in an area where a driving 
circuit element group is formed. 
CONSTITUTION: At the driving circuit part, the 
thickness t3 of the single crystal silicon in the area of an 
N type MOS transistor is made thicker than the 
thickness t2 of the single crystal silicon in the area of a 
P type MOS transistor. Consequently, neither of the 
bottoms of the source electrode 1007 and drain 
electrode 1008 of the N type MOS transistor contacts a 
silicon oxide film 11 as a substrate and the bottom of a 
field oxide film 1005 in the area where the N type MOB 
transistor is formed, i.e., in a P well 1006 does not 
contacts the silicon oxide film 1 1 as the substrate. 
Consequently, the parasitic channel of the N type MOS 
transistor is not generated and the leak current is suppressed small. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the semiconductor device for light valve substrates with which the actuation circuit element 
group which carries out selection actuation of the switching device group which performs selection feed 
to a pixel electrode group, and said switching device group was formed on the semi-conductor silicon 
single crystal film on the electric insulation matter Said actuation circuit element group is formed from 
the complementary MOS transistor circuit at least. And the thickness of the semi-conductor single- 
crystal-silicon layer of the field in which the switching device group which performs selection feed to a 
pixel electrode group is formed is a semiconductor device for light valve substrates characterized by 
being thinner than the thickness of the semi-conductor single-crystal-silicon layer of the field in which 
an actuation circuit element group is formed. 

[Claim 2] The switching device group which performs selection feed to a pixel electrode group is a 
semiconductor device for light valve substrates according to claim 1 characterized by being the 
insulated-gate electric field effect mold transistor of P type. 

[Claim 3] The semiconductor device for light valve substrates according to claim 1 or 2 characterized by 
preparing the high-concentration impurity range same type as a substrate to a pixel electrode group near 
the **** of the switching device which performs selection feed. 

[Claim 4] claims 1, 2, or 3 to which the actuation circuit currently formed from the complementary 
MOS transistor circuit at least is characterized by the bottom of the source electrode of the N-channel 
MOS transistor of said actuation circuits and a drain electrode being distant from the electric insulation 
matter — the semiconductor device for light valve substrates of any or a publication. 
[Claim 5] claims 1, 2, 3, or 4 characterized by the bottom of the field oxide which the actuation circuit 
currently formed from the complementary MOS transistor circuit at least has in the P type impurity 
range, i.e., P well field, which is a field in which the N-channel MOS transistor of said actuation circuits 
is formed being distant from the electric insulation matter - the semiconductor device for light valve 
substrates of any or a publication [claim 6] In the semiconductor device for light valve substrates with 
which the actuation circuit element group which carries out selection actuation of the switching device 
group which performs selection feed to a pixel electrode group, and said switching device group was 
formed on the semi-conductor silicon single crystal film on the electric insulation matter In the field in 
which said actuation circuit element group is formed, the thickness of the single crystal silicon of the 
field in which the N-channel MOS transistor is formed claims 1, 2, 3, 4, or 5 characterized by being 
thicker than the thickness of the single crystal silicon of the field in which the P-channel MOS transistor 
is formed - the semiconductor device for light valve substrates of any or a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the substrate equipment for actuation of a plate mold 
light valve used for a direct viewing type display, a projection mold display, etc. It is related with the 
semiconductor integrated circuit substrate equipment with which the pixel electrode group, the 
switching device group, and the actuation circuit element group were formed in more detail on the semi- 
conductor silicon single crystal film on the electric insulation matter. This substrate equipment is built 
into a liquid crystal panel in one, and constitutes the so-called active-matrix equipment. 
[0002] 

[Description of the Prior Art] Former and active-matrix equipment is the electric insulation matter, For 
example, it was made by forming an amorphous silicon or polycrystalline silicon on a transparence glass 
substrate or a transparence quartz substrate, and forming pixel electrode groups, switching device 
groups, and all the actuation circuit element all [ a part or ] on it further. However, the attempt which 
forms said pixel electrode groups, switching device groups, and all the actuation circuit element groups 
on the semi-conductor silicon single crystal film on the electric insulation matter was not accomplished. 
[0003] 

[Problem(s) to be Solved by the Invention] There are five troubles which this invention tends to solve. 
As for the 3rd, the 4th is about actuation of the actuation circuit formed the leakage current of the 
switching transistor of the pixel section [ according / the 2nd / to light ] according [ one ] to the power 
consumption of an actuation circuit, immobilization of the substrate potential of the switching transistor 
of the pixel section and the leakage current of the N-channel MOS transistor peculiar to the single 
crystal silicon wafer on an insulating substrate (it is henceforth called a SOI wafer), and on the semi- 
conductor silicon single crystal film which the 5th has on the electric insulation matter. 
[0004] You may say that the greatest advantage in the case of forming an actuation circuit and a pixel 
section switching transistor on the single crystal silicon of one is in the rapidity by the mobility of a 
transistor being high compared with the case where it forms on polycrystalline silicon or an amorphous 
silicon. When forming an MOS transistor on the thin semi-conductor silicon single crystal on an electric 
insulation substrate so that it may mention later, the N-channel MOS transistor tends to generate leakage 
current. For this reason, it is possible that the switching transistor of the pixel section also makes an 
actuation circuit from the P-channel MOS transistor independent. However, the power consumption by 
the dc component of an actuation circuit becomes large in this case, 

[0005] In the semiconductor device for light valve substrates using liquid crystal, light is irradiated 
through liquid crystal to the field currently formed in the pixel electrode group. Usually, each switching 
transistor for carrying out selection feed at a pixel electrode group is formed in the part which carried 
out **** contiguity at each corresponding pixel electrode. For this reason, even if it is going to try 
protection from light of only a field with each switching transistor, some light will carry out incidence 
also to a switching transistor field in response to a surroundings lump of the light irradiated by the pixel 
polar zone. Although the amounts of an electron and a hole pair generated in single crystal silicon with 
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the wavelength of light differ a little when light is irradiated into single crystal silicon, the electron and 
hole pair of a large quantity are generated. Supposing a switching transistor is a MOS transistor, one 
side of this electron and a hole will flow into a drain electrode, and another side will flow into a 
substrate electrode, consequently it will become leakage current. If this leakage current is large, ON of a 
switching transistor and the large ratio (it only abbreviates to an ON/OFF ratio hereafter) of the drain 
current at the time of OFF cannot be taken, but the semiconductor device for light valve substrates with 
a high contrast ratio will no longer be obtained. 

[0006] Moreover, in the pixel section, hundreds of thousands of switching transistors are formed 
independently respectively. Since the substrate potential of a switching transistor is fixed at this time, 
when taking substrate potential from the substrate terminal on the outside of the pixel section, since the 
thickness of the single crystal silicon on an insulating substrate is thin, resistance of a substrate is high 
and it is difficult to fix the substrate potential of each transistor firmly. Furthermore, when each 
switching transistor of the pixel section is isolated in the shape of an island, substrate potential cannot be 
supplied through the interior of a single crystal silicon substrate from the substrate terminal on the 
outside of the pixel section. 

[0007] If substrate potential is not being fixed firmly, when the switching transistor of the pixel section 
is an MOS transistor, the electron generated in a drain or one carrier of the holes makes a substrate the 
bank and the transistor characteristics which become empty at instability. Moreover, since the thickness 
of the single crystal silicon on the quality of an electrical insulator is thin, there is a trouble which 
leakage current especially tends to generate with the N-channel MOS transistor. 
[0008] To the last, it is the single crystal silicon on the quality of an electrical insulator (SOLSilicon 
Onlnsulator). What usually has the thickness in the range of about 2 micrometers from several 
angstroms is used in many cases. It may not operate, if the actuation circuit which consists of the 
complementary-type metal oxide-film semiconductor circuit (it abbreviates to a CMOS circuit hereafter) 
formed into the usual single crystal silicon is formed in the silicon layer of the thin thickness of a SOI 
wafer as it is. Since this has a substrate and the resistance too high when the silicon thickness of a SOI 
wafer is too thin during contact to fix the potential of a location with a silicon substrate when it is going 
to take substrate potential with the contact electrode of a certain distance detached building ****** from 
the location, it is because substrate potential is unfixable firmly. 

[0009] This invention aims at solving about immobilization of the five above mentioned troubles, i.e., 
the power consumption of an actuation circuit, the leakage current of the switching transistor by light, 
and the substrate potential of a switching transistor, and actuation of the actuation circuit formed on the 
semi-conductor silicon single crystal film on the electric insulation matter. 
[0010] 

[Means for Solving the Problem] This invention is ****** about the means shown below in order to 
solve the technical problem mentioned above. 

(1) The actuation circuit which carries out selection actuation of the switching transistor of the pixel 
section consists of a CMOS circuit at least. 

(2) The thickness of the single-crystal-silicon layer of the field in which the switching transistor of the 
pixel section is formed is thinner than the thickness of the single-crystal-silicon layer of the field in 
which the actuation circuit is formed. 

[001 1] (3) Metal wiring arranged in order for the switching transistor of the pixel section to prepare the 
high-concentration impurity same type as a substrate near the **** of the switching transistor of the 
pixel section which consists of (4) MOS transistors currently formed of the P-channel MOS transistor 
and to supply the substrate potential from an actuation circuit is electrically connected to the high 
concentration impurity range. 

[0012] (5) The source of the N-channel MOS transistor and the low section of a drain are separated from 
the electric insulation matter among the CMOS circuits which form the actuation circuit. 
(6) The low section of the field oxide for isolation in P well which consists of the P type impurity with 
which the N-channel MOS transistor is formed among the CMOS circuits which form the actuation 
circuit is separated from the electric insulation matter. 
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[0013] (7) In the actuation circuit section which consists of a CMOS circuit, the thickness of the single- 
crystal-silicon layer of the field in which the N-channel MOS transistor is formed is thicker than the 
thickness of the single-crystal-silicon layer of the field in which the P-channel MOS transistor is formed. 

[0014] 

[Function] With the above mentioned means, the semiconductor device for light valve substrates of this 
invention has little power consumption of the actuation circuit, and moreover there is little leakage 
current of the N-channel MOS transistor, and substrate potential can be fixed, and stable actuation is 
attained. Moreover, the switching transistor of the pixel section of the semiconductor device of this 
invention has the outstanding property to which there is little leakage current also when [ both / an 
optical exposure and ] not irradiating ****, and the substrate potential of the field in which the transistor 
is formed is being fixed to stability, and stable high actuation of an ON/OFF ratio is attained. 
[0015] 

[Example] Drawing 2 is the perspective view showing the configuration of the semiconductor device for 
light valve substrates which is active-matrix mold equipment. The silicon oxide (Si02 film) whose 21 is 
an electric insulation substrate, and 22 are the semi-conductor single-crystal-silicon film on the electric 
insulation substrate 21. 23 is an actuation electrode for driving each pixel, and opaque single crystal 
silicon does not remain in the bottom of this actuation electrode 23. 24 is a switching transistor for 
performing selection feed to the actuation electrode of each pixel. In drawing 2 , this switching transistor 
consists of the electric field effect mold MOS transistor. 25 shows the signal line connected with the 
drain electrode of each switching transistor 24. 26 shows the scanning line connected with the gate 
electrode of each switching transistor 24. X driver with which 27 gives a signal to each signal line 25, 
and 28 show Y driver who gives a signal to each scanning line 26. The actuation electrode 23 of each 
pixel, a switching transistor 24, a signal line 25, the scanning line 26, the X driver 27, and the Y driver 
28 are formed on the semi-conductor single-crystal-silicon film 22 through the inside of the semi- 
conductor single-crystal-silicon film 22, or an insulator layer. 

[0016] As for the semiconductor device of this invention, the X driver 27 and the Y driver 28 which are 
shown in drawing 2 are characterized by consisting of a CMOS circuit. In the N-channel MOS transistor 
single or the P-channel MOS transistor single circuit, the power consumption of a dc component is 
large, there is little power consumption at the time of quiescence at a CMOS circuit compared with 
these, and the semiconductor device for light valve substrates of a low power can be realized. 
[0017] The actuation circuit of this invention may consist of the so-called BiCMOS circuit where the 
bipolar circuit joined the CMOS circuit further that what is necessary is just to consist of CMOS circuits 
fundamentally. Drawing 3 shows the sectional view of the switching transistor of the pixel section. 31 is 
Si02 with a thickness of about 1 micron which is the electric insulation matter. The film and 32 are 
Si02 which is the electric insulation matter. The semi-conductor single crystal silicon formed in the 
shape of an island on the film 31, the gate electrode with which the source electrode of the P-channel 
MOS transistor, a drain electrode, and 35 consist of the polycrystalline silicon film, respectively in 33 
and 34, and 36 are Si02. The gate oxide which consists of the film is shown. 37 shown with a broken 
line expresses the boundary of the depletion layer produced when a negative electrical potential 
difference is applied to the drain electrode 34 and the gate electrode 35. A depletion layer is produced an 
upside and on the right-hand side of a broken line 37. 38 expresses the electron and hole where 39 and 
310 produced incident light in the depletion layer by incident light 38, respectively. The hole 310 
generated by light is attained to a drain electrode by the electric field in a depletion layer, and serves as a 
drain current. On the other hand, although it will reach there if an electron has a substrate electrode in 
near, when there is nothing, it accumulates near [ boundary 37 ] a depletion layer, and the potential 
barrier between the source and a substrate is lowered, and the role which pulls out a hole from a source 
electrode is also kept sure enough. Thus, the electron and hole pair generated in the depletion layer by 
light will increase leakage current, and will carry out the duty which lowers transistor characteristics, 
especially an ON/OFF ratio. 

[0018] What is necessary is just to make as small as possible the volume of the silicon with which the 
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transistor is formed, in order to reduce the leakage current by this light. However, when the current 
value of a request of a transistor is decided, the die length and width of face of a transistor will be 
decided naturally. In that case, what is necessary will be just to make small thickness of the silicon of 
the field where the transistor is formed for making the volume of silicon small. Namely, what is 
necessary is just to make as small as possible thickness ts of the silicon shown in drawing 3 . 
[0019] Drawing 4 shows the drain current at the time of the exposure of light, and OFF, and the relation 
of gate voltage. The continuous line shows [ the broken line ] the property at the time of Light OFF at 
the time of an optical exposure. If gate voltage becomes a sufficiently large value and a sufficiently large 
current comes to flow to the channel of a transistor, the current value at the time of the exposure of light 
and OFF comes to be in agreement. Here, optical leakage current is made into the drain current iol at the 
time of an optical exposure in case gate voltage Vg is zero. 

[0020] Drawing 5 shows the measurement result of the optical leakage current iOl. and the silicon 
thickness ts when irradiating the light of the same reinforcement, when the silicon thickness of an MOS 
transistor with the same die length and width of face is changed. Optical leakage current decreases, so 
that it may be expected and the thickness ts of silicon is thin. Drawing 6 is cross-section structural 
drawing of the die-length direction of the N-channel MOS transistor formed into the single crystal 
silicon of the electric insulation matter. Field oxide for the source with which P well to which 61 
changes from a P type impurity, and 62 consist of gate oxide, the gate electrode with which 63 consists 
of the polycrystalline silicon film, and the N type impurity of high concentration [65/64 and ], 
respectively, a drain, and 66 to perform the silicon oxide (Si02 film) of the substrate of 1000A - 1 
micrometer of thickness numbers, and for 67 perform separation between transistors, and 68 show the 
silicon oxide for performing electric separation of metal wiring (not shown in drawing) and the gate 
electrode 63. 

[0021] In drawing 6 , a single-crystal-silicon layer consists of P well, the sow soot 64, and the drain 65 
which consist of a P type impurity. If the thickness of this single-crystal-silicon layer is thin as shown in 
drawing 6 , the base of the source 64 and a drain 65 is in contact with the silicon oxide 66 of a substrate. 
Similarly, the base of field oxide 67 is also in contact with the silicon oxide 66 of a substrate. 
[0022] Usually, as for the boron which forms P wells, on the boundary of single crystal silicon and 
silicon oxide, boron concentration becomes very thin from the segregation of boron at a single-crystal- 
silicon side, if the source 64 and a drain 65 are in contact with substrate silicon oxide 66 — P - P in the 
boundary 69 of a well and substrate silicon oxide - since the concentration of the boron which forms the 
well is very thin, the boundary 69 serves as a new parasitism channel, and, as a result, leakage current 
occurs. 

[0023] Drawing 7 is cross-section structural drawing of the cross direction of the N-channel MOS 
transistor formed into the single crystal silicon of the electric insulation matter. Cross-section structural 
drawing of drawing 7 is vertical cross-section structural drawing to cross-section structural drawing of 
drawing 6 . P well to which 71 changes from a P type impurity, the polycrystalline silicon film with 
which in 72 gate oxide and 74 serve as field oxide, and, as for 75, the silicon oxide (Si02 film) of the 
substrate of 1000 A - 1 micrometer of thickness numbers and 73 serve as a gate electrode, and 76 show 
the silicon oxide for performing electric separation of metal wiring (not shown in drawing), and the gate 
electrode 75. The source and a drain are in space the front and behind vertical, and the direction of a 
current is also in space perpendicularly. 

[0024] The edge of field oxide 74 is usually formed in the shape of a taper, and the part 77 is called the 
BAZU beak. A single-crystal-silicon layer with dramatically thin thickness is formed in the bottom of 
the BAZU beak 77 after formation of field oxide 74. Boron is usually used for the P type impurity which 
forms a well 71. When single crystal silicon is oxidized, the boron which existed near the silicon front 
face tends to be full for the inside of silicon oxide rather than it remains into silicon. For this reason, 
when field oxidization is carried out, most amount of the boron of the part 78 of the single crystal silicon 
under a BAZU beak will be absorbed in field oxide, and the boron concentration of that part will 
become quite thin. 

[0025] Usually, in the case of an insulated-gate electric field effect mold transistor, the part where a 
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current flows is called a channel and is directly under gate dielectric film. When the boron concentration 
of the channel section is high to some extent, as it is, the gate voltage (it abbreviates to Vth hereafter) for 
making a channel form is also high. When the source 64 and a drain 65 are in contact with the substrate 
oxide film 66, the part 78 where the boron concentration under a BAZU beak is very low will become a 
new current path between the source and a drain. And Vth to form the new current path is very low. 
[0026] Drawing 8 is the top view of the electric field effect mold insulated gate transistor of N type. The 
gate where the source consists in 81 and a drain and 83 consist of polycrystalline silicon in 82, and 84 
show the field oxide formed on island-like silicon. The low parasitism channel of Vth newly arises to 
the crosswise ends of the N type transistor shown by 85 to which boron concentration becomes low 
under the BAZU beak of field oxide. 

[0027] If there is this parasitism channel and gate voltage is raised, before a current flows to the original 
channel directly under gate dielectric film, a current will begin to flow in the part 85 under a BAZU 
beak. If this transistor is used as a switching transistor for supplying electric power to a pixel electrode, 
although the ON/OFF ratio (the current ratio which flows this transistor at the time of the flow of a 
transistor and un- flowing: ion/ioff) of a transistor needs to take the value of 6 or more figures, when 
there is a parasitism channel of the part of 85 of drawing 8 , it will become the value of about 3-4 
figures. Thus, it is not suitable for the switching transistor for the N-channel MOS transistor formed on 
the thin single-crystal-silicon film on the electric insulation matter having large leakage current, and 
supplying electric power to a pixel electrode. 

[0028] The concentration of the N type impurity (for example, Lynn and an arsenic) which forms N 
wells in the very thin single-crystal-silicon layer under the BAZU beak which is shown by 78 of 
drawing 7 in the case of the P-channel MOS transistor formed on the thin single-crystal-silicon film on 
the electric insulation matter is high in order to remain into single crystal silicon rather rather than it is 
crowded for the inside of an oxide film. For this reason, Vth of this field is high and a parasitism 
channel does not produce the field of the very thin single-crystal-silicon layer under a BAZU beak in the 
P-channel MOS transistor. Therefore, in this invention, the switching transistor for supplying electric 
power to a pixel electrode is characterized by adopting the P-channel MOS transistor. 
[0029] Drawing 9 is the top view showing the configuration of active-matrix mold equipment. The 
scanning line with which the single crystal silicon on the electric insulation matter and 92 consist of 
polycrystalline silicon in 91, An actuation electrode for 93 to make each pixel which consists of the 
polycrystalline silicon whose thickness is hundreds of A drive, The source with which 94 consists of the 
high-concentration impurity layer in single crystal silicon, the drain with which 95 consists of the same 
high-concentration impurity layer in single crystal silicon, The contact hole where 96 connects each 
source 94 and each pixel actuation electrode 93, and 97 show the contact hole which connects the signal 
line which consists of each drain 95 and aluminum. 

[0030] Drawing 10 shows the sectional view of the die-length direction of each transistor of the pixel 
section, i.e., the sectional view of straight-line A-A 1 of drawing 9 . This transistor is an MOS transistor 
of P type. N wells to which 101 changes from an N type impurity, the gate electrode with which gate 
oxide and 103 consist of the polycrystalline silicon film in 102, The source and the drain with which 104 
and 105 consist of a high-concentration P type impurity, respectively, Field oxide for 106 to perform the 
silicon oxide of the substrate of a 1000A - several micrometers thickness number, and for 107 perform 
separation between transistors, The thin polycrystalline silicon film with which 108 connects the source 
104 and a pixel actuation electrode, The polycrystalline silicon film for gate electrodes in 109, and the 
silicon oxide for separation of the polycrystalline silicon 108 for pixel actuation electrodes, The signal 
line with which 110 consists of aluminum (aluminum), and 1 1 1 show the medium insulator layer for 
separation of a signal line 110 and the polycrystalline silicon 108 for pixel actuation electrodes (silicon 
oxide). 

[0031] The signal line 110 and the drain 105 are connected electrically. In drawing 10 , a single-crystal- 
silicon layer consists of the well 101, the source 104, and the drain 105 which consist of a P type 
impurity. If the thickness of this single-crystal-silicon layer is thin as shown in drawing 10 , the base of 
the source 104 and a drain 105 is in contact with the silicon oxide 106 of a substrate. 
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[0032] Here, it is the thickness ts of the single crystal silicon on substrate silicon oxide 106. Since it is 
thin, the bottom of field oxide 107 will touch the substrate oxide film 106. For stable actuation of the 
transistor of this pixel section, the potential of N wells 101 needs to be fixed firmly. N, since there is no 
single crystal silicon in the bottom of the field oxide 107 shown in drawing 10 when it is going to make 
potential of a well 101 the same as the substrate potential of single crystal silicon Although not 
illustrated, or since the single crystal silicon under field oxide 107 is very thin, impossible, even if it is 
going to take substrate potential through the interior from the single crystal substrate from the substrate 
terminal in the field 27 in which the actuation circuit of the outside of the pixel section is formed, i.e., X 
driver shown by drawing 2 , and the Y driver 28 - or it is next to impossible. 

[0033] Drawing 1 1 is the top view showing an example of the configuration of the active-matrix mold 
equipment of this invention. The scanning line with which the single crystal silicon on the electric 
insulation matter and 112 consist of polycrystalline silicon in 1 1 1, An actuation electrode for 1 13 to 
make each pixel which consists of the polycrystalline silicon whose thickness is hundreds of A drive, 
The source with which 114 consists of the high-concentration P type impurity layer in single crystal 
silicon, The drain with which 115 consists of the same high-concentration P type impurity layer in single 
crystal silicon, The N type impurity layer field of high concentration [ 1 16 ], the contact hole where 117 
connects the source 1 14 and the pixel actuation electrode 113, The contact hole where 118 connects with 
a drain 105 the signal line which consists of aluminum, and 119 show the contact hole which connects a 
high-concentration N type impurity layer field and other aluminum which gives touch-down potential. 
[0034] Drawing 12 shows the sectional view of the die-length direction of the transistor of the pixel 
section of the active-matrix mold equipment of this invention, i.e., the sectional view of straight-line B- 
B' of drawing 11 . This transistor is an MOS transistor of P type. N wells to which 121 changes from an 
N type impurity, the gate electrode with which gate oxide and 123 consist of the polycrystalline silicon 
film in 122, The source with which 124 consists of a high-concentration P type impurity, the N type 
impurity layer field of high concentration [ 125 ], Field oxide for 126 to perform the silicon oxide of the 
substrate of a 1000A - several micrometers thickness number, and for 127 perform separation between 
transistors, The thin polycrystalline silicon film with which 128 connects the source 124 and a pixel 
actuation electrode, The polycrystalline silicon film for gate electrodes in 129, and the silicon oxide for 
separation of the polycrystalline silicon 128 for pixel actuation electrodes, Aluminum wire for 1210 to 
give touch-down potential and 1211 show the medium insulator layer for separation of the aluminum 
wire 1210 for giving touch-down potential, and the polycrystalline silicon 128 for pixel actuation 
electrodes (silicon oxide). 

[0035] The drain field is not drawn in drawing 12 . A drain field is in a back side from this drawing. By 
connecting electrically to the high-concentration N type impurity layer field the aluminum wire 1210 for 
giving the touch-down potential lengthened from X driver field or Y driver field, the potential of N 
wells 121 which are in contact with this high-concentration N type impurity layer field is fixed to touch- 
down potential. 

[0036] Drawing 13 shows the sectional view of the die-length direction of the N-channel MOS transistor 
established into actuation ****** of the semiconductor device for light valve substrates of this 
invention. Field oxide for the source with which P well to which 131 changes from a P type impurity, 
and 132 consist of gate oxide, the gate electrode with which 133 consists of the polycrystalline silicon 
film, and the N type impurity of high concentration [ 135 / 134 and ], respectively, a drain, and 136 to 
perform the silicon oxide (Si02 film) of the substrate of 1000 A - 1 micrometer of thickness numbers, 
and for 137 perform separation between transistors, and 138 show the silicon oxide for performing 
electric separation of metal wiring (not shown in drawing) and the gate electrode 133. 
[0037] The source 134 and a drain 135 are not in contact with substrate silicon oxide 136 so that clearly 
from drawing 13 . For this reason, in drawing 6 , a parasitism channel which is generated on the 
boundary 69 of P wells 61 which were explained, and substrate silicon oxide 66 is not generated on the 
boundary 139 of P wells 131 in drawing 13 , and substrate silicon oxide. 

[0038] Drawing 14 shows the sectional view of the cross direction of the N-channel MOS transistor 
prepared into actuation ****** of the semiconductor device for light valve substrates of this invention. 
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Cross-section structural drawing of drawing 14 is vertical cross-section structural drawing to cross- 
section structural drawing of drawing 13 . P well to which 141 changes from a P type impurity, the 
polycrystalline silicon film with which in 142 gate oxide and 144 serve as field oxide, and, as for 145, 
the silicon oxide (Si02 film) of the substrate of 1000A - 1 micrometer of thickness numbers and 143 
serve as a gate electrode, and 146 show the silicon oxide for performing electric separation of metal 
wiring (not shown in drawing), and the gate electrode 145. The source and a drain are in space the front 
and behind vertical, and the direction of a current is also in space perpendicularly. 
[0039] The edge of field oxide 144 is usually formed in the shape of a taper, and the part 147 is called 
the BAZU beak. In the semiconductor device for light valve substrates of this invention, the single- 
crystal-silicon layer of a certain amount of thickness remains in the bottom of the BAZU beak 147 after 
formation of field oxide 144. for this reason, directly under [ BAZU beak ] - P in 148 — under the 
oxidization at the time of the concentration of the boron which is the P type impurity which forms the 
well forming field oxide 144, and directly under [ BAZU beak ] — 148 - P of further the bottom — a 
well — directly under [ in / boron is supplied from inside and / drawing 7 / BAZU beak ] — it is quite 
higher than the boron concentration in 78. For this reason, in the semiconductor device for light valve 
substrates of this invention, a parasitism channel which is generated at the crosswise both ends of a 
transistor which was explained in drawing 7 and drawing 8 is not generated. 
[0040] Drawing 1 shows the structure sectional view of the actuation circuit section of the 
semiconductor device for light valve substrates of this invention, and the pixel section. Right-hand side 
1/3 shows the structure sectional view of the pixel section, and, as for drawing 1 , left-hand side 2/3 
shows the structure sectional view of an actuation circuit. In drawing 1 , 1 1 shows silicon oxide with a 
thickness divisor of 1000A - about 1 micrometer which is the electric insulation matter. P wells to which 
12 changes from the P type impurity of thin concentration among semi-conductor single-crystal-silicon 
film, the drain electrode which consists of the P type impurity of concentration with 13 [ high ], the 
source electrode with which 14 consists of the same P type impurity of high concentration, the gate 
electrode with which 15 consists of polycrystalline silicon, and the gate electrode with which 16 consists 
of silicon oxide are shown, respectively, and the P-channel MOS transistor which turns into a switching 
transistor of a pixel electrode from these is formed. Thus, by forming the switching transistor of a pixel 
electrode with the P-channel MOS transistor, it is the thickness tl of the single-crystal-silicon layer of 
the transistor section. Since a parasitism channel is not formed but leakage current can, few moreover, 
form a thin single crystal layer even if it makes it thin, even if light is irradiated by this transistor 
section, there are few electrons and hole pairs generated within a transistor, and it is possible to suppress 
small the leakage current produced by optical exposure. 

[0041] The signal line 25 currently formed of aluminum 12 is electrically connected to the drain 
electrode 13 in drawing 1 . Moreover, the gate electrode 15 serves also as the scanning line 26 which 
leads to the pixel section. 17 shows the actuation electrode of the pixel section which changes from 
hundreds- 1000 A and the thin polycrystalline silicon film to extent which maintains transparence, and is 
connected with the source electrode 14 of a switching transistor directly electrically. 
[0042] The silicon oxide to which 18 covers the pixel electrode 17, and 19 show the field oxide formed 
in the boundary of the pixel section and an actuation circuit. In drawing 1 in which field oxide 19 has a 
level difference by the pixel section and actuation circuit section side, 1000 is N wells which consist of 
the N type impurity of the thin concentration of the field which forms the P-channel MOS transistor in 
an actuation circuit. 1001 and 1002 are the drain electrodes and source electrodes which consist of a 
high-concentration P type impurity, respectively. The gate dielectric film with which 1003 consists of 
silicon oxide, and 1004 show the gate electrode which consists of the polycrystalline silicon film. The P- 
channel MOS transistor of the actuation circuit section is formed from N wells 1000, the drain electrode 
1001, the source electrode 1002, gate dielectric film 1003, and the gate electrode 1014. In drawing 1 , 
1005 is the field oxide for being in the boundary of the P-channel MOS transistor which is the 
complementary MOS transistor which constitutes the actuation circuit, and the N-channel MOS 
transistor, and performing electric separation of these two kinds of transistors. It has a level difference 
like [ this field oxide 1005 ] field oxide 19. 
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[0043] P wells which consist of the P type impurity of concentration with thin 1006, the source electrode 
with which 1007 and 1008 consist of a high-concentration N type impurity, respectively and a drain 
electrode, the gate dielectric film with which 1009 consists of silicon oxide, and 1010 are gate electrodes 
which consist of polycrystalline silicon. The N-channel MOS transistor of the actuation circuit section is 
formed from these P well 1006, the source electrode 1007, the drain electrode 1008, gate dielectric film 
1 009, and the gate electrode 1010. 

[0044] It sets in this actuation circuit section, and is the thickness t3 of the single crystal silicon of the 
field of the N-channel MOS transistor. Thickness t2 of the single crystal silicon of the field of the P- 
channel MOS transistor It is thick. Thickness t3 of the single crystal silicon of this actuation circuit 
section The bottom of the source electrode 1007 of the N-channel MOS transistor and the drain 
electrode 1008 is not in contact with the silicon oxide 1 1 of a substrate with a large thing. Moreover, in 
the actuation circuit section, the bottom of the field oxide 1005 in the inside of the field, i.e., P wells, in 
which the N-channel MOS transistor is formed is not in contact with the silicon oxide 1 1 of a substrate, 
either. The parasitism channel of the N-channel MOS transistor mentioned above does not occur 
especially more, but leakage current can be suppressed small. 

[0045] 1011 shows the silicon oxide formed for the electrical isolation of the signal line 1012 which 
consists of the aluminum of the gate electrodes 15, 1004, and 1010 of each transistor, the metal wiring 
1013 which consists of the aluminum of the actuation circuit section, or the pixel section. The silicon 
nitride whose 1014 is the passivation film, adhesives with transparent 1015, and 1016 express the 
transparence glass substrate with a thickness of 500 micrometers - about 1mm. The transparence glass 
substrate 1016 which turns into a semi-conductor substrate with which the integrated circuit was formed 
on the electric insulation substrate, and its support substrate with adhesives 1015 is pasted up. 
[0046] 1017 expresses the light-shielding film for shading the whole integrated circuit which forms the 
switching transistor and actuation circuit of the pixel section. As a light-shielding film, chromium of 
1000A of thickness numbers is used. Liquid crystal is built into the pixel section bottom although not 
shown in drawing 1 . furthermore, a common electrode ****** to the side and opposite hand (under a 
drawing) in which the pixel transistor section of liquid crystal is formed - having ~ between this 
common electrode and the pixel electrodes 17 - an electrical potential difference - in addition, 
orientation of the liquid crystal is carried out to the sense of hope. Thus, the semiconductor device for 
light valve substrates of this invention is formed. 

[0047] In addition, in drawing 1 , although the thickness of the single crystal silicon of three sorts of 
transistor sections, the N-channel MOS transistor of an actuation circuit, the P-channel MOS transistor, 
and the P-channel MOS transistor that is a switching transistor of the pixel section, differed, 
respectively, in the semiconductor device for light valve substrates of this invention, the thickness of the 
single crystal silicon of the P-channel MOS transistor section which are the P-channel MOS transistor of 
the actuation circuit section and the switching transistor of the pixel section may be the same. Of course, 
the thickness of the single crystal silicon of the N-channel MOS transistor section of the actuation circuit 
section is thicker than the thickness of the single crystal silicon of the P-channel MOS transistor section 
of both the actuation circuit section and the pixel section then. 
[0048] 

[Effect of the Invention] As mentioned above, as explained to the detail, the semiconductor device for 
light valve substrates of this invention has the small power consumption of the integrated circuit of the 
actuation circuit section, there is no leakage current by the parasitism channel of the switching transistor 
of the pixel section, moreover, there is little optical leakage current by optical exposure, and the N- 
channel MOS transistor also has the outstanding property with little leakage current by the parasitism 
channel as well as the P type transistor of the actuation circuit section further. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** 3^0^ the word which can not be translated. 
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T/i/^^C>fifc5«^jBS:»jai-5 3>^^ h^, 119 

50 /i/UMt5^y^ h7t^^LTV>6o 



9 

[0 0 34) si 2d #3§Wcor^x<f y-r hy yt 

W h 7 ^ « P MOMO S h 7 ^ V^X ^ T*fc6 0 1 

mmmnNm^&vommt&s i 2 6«s:^*=fa-^cm 

mOTi^v'^yim 1 2 7te Y7^V?,ZWi<n 

2 4^©^|gib®^^o^csivN#^v'y =i^ s 1 
2 9isy- hiSffl^es^y ^^irpi^ttm^ 

is 1 2 1 ofi^mffi^-^^^fc^^r^^^ 12 
1 iii^mtt^^x^>fcA6(DT/v^«|i 2 1 o^riiiiit 

[0 0 3 5] mi 2id*3t>-cti K^^fiattttjad^n 
k 9 >r ^-<-ftScxtt YK7>f '<-mm* h 3 1 

m*L*^7LZ>tz.isb<nTj\'*1& \ 2 1 0 ds«ftWl-iB»S 
<ON®^*fi%iS®*^jgg^ttXV>5ci:tcJ: 9, ceo 

[0 0 3 6] H13H, *«M0D*#S4Effl^#f*:»H 

oss*fBi(o»ffiias:^-i-o i3i«pi^«ft^e)S 

6P?x;K 1 3 2«y- hiWkK, 13 3|iMiv/ 

y 3yB^5)fiitsy- h«is, 134^13 sis^x-? 
6 iig^ftf A- 1 m mwT»w v y 3 y»fbR (s i 

y j—frvmtB:. i3 8it &m%m mi^n^^x 
[0037] hi 3^e>Pifeja»<cj; y— * 134 

t K u*f ^ 1 3 5 »T»^ y = ^MMkDI 1 3 6 Lt 
t*fcv\, z<Dltbb* |216 1c:^oInt n RKLfcJ:5 4P!> 
6U Tifi^ y =» >Wtitm 6 6 6 9 (CioV *T 

Mte<t5 4S4f-Y^/Wl Ell 3U:*5tt£P£^ 
/W3U T»*> y =» ^BMbB8tf>«£# 1 3 9 ld*5V >T 

[0 0 3 8] H 1 4 H *3§M056#S*Effl^#*3Sfi 

o«*rRl^»rffiHS:^o B 1 4 (Dmmmmmnm 1 3 

4 1fJPl^^e>^P?x;K 14 2|if*ftf 
A-i/zm^Ttt^^y^ySfcJS (Si0 2 l) , l 

4 3 Jiy- hlfefcHk 14 4(17^;u KlfcffcBt. 1 4 
5«y- h««Sr^*a-5*3l$fi^y =^IR. 14 6fl 
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ftJREiR (BHwf±»uxv^ftv^) hS® 1 4 5cd 

[00 3 9] 7^-/1- KlfefblK 144 
'«H*fc*jaS*U ^cofflFfl 4 7fi/<-Xtf-^ ir(^ 

H 7-f-/WKW«l 4 Avm&tfk. /<-XfcT— * 1 

4 7CDTIw> *)6gS©f^(Offif 0 '>y3>i^o 
10 TV>5 0 COOfctf), Xfc'— ^(Tl 4 8Kl:Jotf-£P 

H 7>r-^K»{kMi 4 4^^6^(7)^{b4 I . 
-Xt-^IT 1 4 8 <fc 9 3gl-T$jG0 P £m/M^a*e># 
o^flM&Six. m 7 fc:*3tf-6^— Xtr— * W.T 7 s\z 

yt#mmm*mt*mm^&^xn. m 7 Rxtm s ^^v^ 
xmm i^tcx bfcv? >v*#<nmijfam%kUxft$L-t 

[00 4 0] Bltt, *»«<o*#fflSffl i MMt«t© 
20 ^ib0K^t/iii^^«5g»r®lll$r^UXV>6 o O l 
fl *«Jl/3^iif*«fB«)«ig»rffiBlSr. feffl)2/3ds 
Jffi»lHlKo«ligWffiia«:^bTV^5 0 Hlli-*3i^T, l 

1 ri*«3i»tt*jri***J¥*«i* = FA'- 1 m mas 

^ya^SMkttt^LTv^o 1 2 ixy 

1 4npc<Kv^»s^p^iW^e>^-6y-^ 
mm. 1 5 y =»y^^^- h««. i6 

PlMOS h7^^«**^tv>6o 
IST^fl^^^-r h^y^^^^PlMOS h7 

3feMiaD4i:6y~^i«^h^<a]xi6 

40 [ 0 0 4 1 ] El 1 iC*Dtt5 KM 1 3 i-(l 

5 1 2^J:0*fiK*ix-Cv^S«»j»2 5^««C»iwSSR 
$i^TV^6o X. y— hS«l 5«lif*ffllwiSi:-5*aE 
»2 6S:tiiaTV^. l 7llSflS:<SoSSi:, Wc$ 
-io ooAt»v>#tefivy ^^^^^c^is^spco 

[0 0 4 2] 18 fcfciiFifiSfiE 1 7 ^r|S 5 ^ ]) = 

so &mkmwm&&mtxmm*ibz> 
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BlfcSS^T* 1 0 0 0te^»m&l-:fctt'5P®MOS 
^^^^SN^x/l/tfc^,,, 1 0 0 1 i 1 0 0 2tt«fcjx 

fnmg^p^w^^^ km yii^y^ 
i o o 3tt->y *>mkMfat>j$z>v— h 
kuhr* 1004 nMf^>y ^ y^^^^y- hi 

i^UV^ 0 I^Kj[h1S§^OP1}MOS h^v 5 ** 
te N N!>x;H 0 0 0, KMVlil 00 1, V — * 

ifiioo2, h«fe^igii oo3. >m® i o 

14?5^M^nTV^ 0 [Dll-^T. 1 00 5111 
PfMOS h7^^^<!:NlMOS N^^v^^^^lt 

gtft* ioo5t)7^/v i 9 1 mm^wcm* 
[0043] i o o 6tem^mm<Dpm^m%ofrbf&z 

p £3l,k 1 0 0 7 M 0 0 8 tetti?tiMMm<nNm 

'>y^yffM^*5y- biffed. i o i ote#gj 

1 0 0 6, y^fil 0 0 7, KM^lfil oo 

8. y-h«ioo9, y- hm^i o i ofabm 

[0 0 4 4] ^(DmW}\B\^^\^^^X. NlMOSh7 

y^x^^it^Mi^y ^ycoj?^ 1 3 npiMO 
#v^ct(cj:!9, NSMOSh7^^oy^Hi 

1 0 0 7 ^ KM^Igl 0 0 8 0j&te. Titfe<7)>-y :=* 
T. NSMOS h7 Vv?^^^^$ttTV>-5^«cBnib 

pr>^yucoi^^^6^^-^K^h:^i o o 5tf)jiEi>T 
i^co^y ^yMgi ii^lxv^i\ c^icj;*), 

[0 0 4 5] loiii^hyy^^oy-hsii 

5. 1 0 0 4, 1 0 1 0 kmmm&$b<nT;\'*frhJ&Z> 

&mnmi o i 3fo&\,^mmi$(OT/i'*f)>bf$ t zm^ 

ft:§££^LT^<5 0 10 14fi/^7^^3>Jgt^ 
5^y ^>^<fW8£. 10 1 5f3jg^ft^t#k 10 16 
nm^S 0 0 m m- 1 mmgS^lK^7^IS^g t 

WJfyxmfcl 0 l 6£i£*L-o^ 0 
[0 0 4 6] 1 0 1 7temmn<DX>{ y*fS# 

x*Rvtmm®&*m&i,x^zMm®&±ftzmfti- 
z>tctb<Dmytm*misX\<^ 0 mytmt ^xnmx-ttm 
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h7>i>x?mmf&$tix\,^z>mtBLttm mm 

[0 0 4 7] ft:Jb\ EUt^^Tte, lEttlU^^NMM 
OS h^v^^ P§JMOS h7>-^^, ®^§RC0 
^^7fV^h7>^^T^6P§lMOS h^^v?^ 

io ^co3^(^ h^^v^^^^^mfe^v-y ^^(Dm^n^t 

{^^Xte, Ig»j[H]&8g{5<7)PMMOS V7l/i?*? tm 
»^ivf^F7^^t$)5PlMOS 

v\ -^cosf, ^igibH33Sa5^N§{MOS H^^^x^ 
Pl^(7)PlMOS h^^^x^^co^fsv-y =i^0O|? 
[0 0 4 8] 

20 [^co^m] J^-h, Wm^WLWL>fr£ 51-, #$§^<£> 

57ty-^m«^/>^< N mi-, igWjiHi^copMh^ 

yK-J:6y-^m«^>^v^nfctt®^#i-5o 

[glffi^ffl^^] 

[i§ii] ^mwnftfrmtem^ftmwnmmmmmx 

30 KH2] 7fe#S«ffl^^gco«^:^^i-miglx^ 
6 0 

[g|3] *^p^^®^tDx-r y*-^ b^vv^^m 
mmmmxibz> 0 

[0 5] l^-^S^7fe^^fct>YcB#(0. ^££*g^P1 

-^-feco h ? ^ y * * <t 7t y - ^ m^Mis^ 

[0 6] l^S6»W±^)NlMOS h^v^O 
[El 7] g^Itt^flONlMOS h:? 

iH^r&i cofli jg^® m x & z> o 

[ni9] T?Tjzf^hVv**mmm<nmf&%mi-¥ 
mmxtbZo 

imio] mmi$<Dh7^iSx?<o&isXfa<7)ffimmm 
mxhz> 0 

[(Hill *»7^t^t hy iy^^^ecO« 

50 f&$:7jk-r^mxhz> 0 
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[mi 2] *mm<nmwk%$<n h^v^^cog^p^ 

[Ell 3] *«H^«S«8tt»llONlMOS 
[IDl 4] *^W^)S^H4«lf ±ONSMO S N 9 

1 1 T»i^y a^BMklB 

16, 1003, 1009 hlMbK 

is, 1004, ioio vwm i< 
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1 2, 1 0 0 0 N^^/W 
1 0 0 6 P $^A> 

14, 1002, 1007 

13, 1001, 1008 KM 
1 9, 1 0 0 5 yj—tVYWtftM 
10 12 TyV^ff^ 
10 14 /< y v"<-Y > a ^ 

1015 mwmmm 

10 16 ^W^^^S^ 
10 17 
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